

















$\frac{dx}{dt}=f(x,t),$ $t\in J=[-1,1]$ ,
$g(x)=0$ . (1)
x $n$- . $f(x, t)$ n . , $g$ n-
\sim . , $-1=t_{0}<t_{1}<t_{2}<\cdots<t_{N-1}<t_{N}=1,$ $B_{i}$ $(i=0,1,2, \cdots, N)$
$nxn$ , $b$ $n$-
$g(x)= \sum_{2=0}^{N}B_{i}x(t_{i})-b$ (2)
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$c(t)$
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1. $c(t)$ . ,
.
2. Urabe , $c(t)$
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(1) , c(t) . ,
, . ,
. ,
. , c(t) (l)
. , $c(t)$
.
$X=C[-1,1;V]$ $J=[-1,1]$ $n$- $x(t)=(x_{1}(t), x_{2}(t)$ ,
, $x_{n}(t))$ Banach .
$||x||_{u}= \max_{t\in I}|x(t)|_{u}$ , (4)
. ,
$|x(t)|_{u}= \max\underline{|X:(t)|}$ . (5)
$1\leq i\leq n$ $u_{i}$
, $u=(u_{1}, u_{2}, \cdots, u_{n})$ $n$- ($u_{i}>0$ for
$i=1,2,$ $\cdots,$ $n$). $Y=XxR^{n}$ Banach :
$||y||_{Y}= \max(||u||_{c}, ||e||)$ for $y=(u, e)\in Y$ . (6)
$D=C^{1}[-1,1;V]$ $t$ $n$- $x(t)=(x_{1}(t), x_{2}(t)$ ,
, $x_{n}(t))$ Banach . $C^{1}[-1,1;M]$ $J$ $nxn$
Banach . , , $n$- ,
$nxn$ .
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, cO) X . , F:D\subset X\rightarrow Y
:
$Fx=( \frac{dx}{dt}-f(x, t),$ $g(x))$ . (7)
, (1) :
$Fx=0$ . (8)
, $f(x, t)$ : $Xarrow X$ $g(x)$ : $Xarrow R^{n}$ Fre’chet . $f$ $x$
$f_{x}(x,t)$ . $g$ $x$ Ek\’echet $g’(x)$ . , $F:Darrow Y$
Fr\’echet , Ek\’echet $DF(x):Darrow Y$ :
$DF(x)h=( \frac{dh}{dt}-f_{x}(x,t)h,g’(x)h)$ . (9)
, $h\in D$ .

















. \Phi (t) A(t)
.











$G=l[\Phi(t)]$ $l[\phi_{i}(t)],$ $i-1,2,$ $\cdots,$ $n$ . ,
$\phi_{i}(t)$ \Phi (t) . $G$
, (10) L L-I ,
$L^{-1}(\phi, u)=H\phi+Su$ (20)
. , $\phi\in X,$ $u\in R^{n},$ $H$ $X$ $D\subset X$
$H \phi=\Phi(t)\int_{-1}^{t}\Phi-1’(s)\phi(s)ds-\Phi(t)G^{-1}l[\Phi(t)\int_{-1}^{t}\Phi^{-1}(s)\phi(s)ds]$ (21)
. , S Rn D Sv=\Phi (t)G-lv .
$G$ . , Urabe[2] $k:Xarrow X$
$k(x)=L^{-1}(L-F)x=L^{-1}(f(x, t)-A(t)x,$ $l(x)-g(x))$ . (22)
. $x^{*}\in X$ $k$ , $D$ $Fx^{*}=0$
. $k(x)=x$
$\frac{dx}{dt}-A(t)x$ $=$ $f(x,t)-A(t)x$
$l(x)$ $=$ $l(x)-g(x)$ (23)
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, (1) .
1. $k$ $x$ $C[-1,1;V]$ .
2. $Fujii[4]$ , Shintani-Hayashi[5], Hayashi[6] (1)
$x(t)-x(-1)- \int_{-1}^{t}f(x(s), s)ds$ $=$ $0$
$g(x)$ $=$ $0$ (24)
.
$G$ , (1) (23), , Banach $X$
$k(x)=x$ .
$k$ $c(t)$ Krawczyk
. , . ,
:
$X=[a, b]=\{x|a\leq x\leq b\}$ . (25)
$J$ $Y(t)$
$Y(t)=[\underline{y}(t),\overline{y}(t)]$ . (26)
. -y(t) -y(t) . $C[-1,1;V]$
. , $Y(t)$ $y\in C[-1,1;V]$ $\underline{y}(t)\leq y(t)\leq g(t)$ .
, $Y(t)$ $C[-1,1;V]$ $\{y(t)\in C[-1,1;V]|\underline{y}(t)\leq y(t)\leq\overline{y}(t)\}$
. t
. Capranit Madsen, Ra11[8] .
$\int_{-1}^{t}Y(s)ds=[\underline{\int_{-1}^{t}}\underline{y}(s)ds,\overline{\int_{-1}^{t}}\overline{y}(s)ds]$ . (27)
. , f lower Darboux integral f upper Darboux integral
.
lower Darboux integral $t$ -y(t)







. , $a$ $b$ , $[a, b]$ , $|[a, b]|$
:
$|[a, b]|= \max(|a|, |b|)$ . (28)
, Mid
Mid $( Y(t))=\frac{\overline{y}(t)+\underline{y}(t)}{2}$ . (29)
, .




$M=L^{-1}(L-DF(T))$ $c=Mid(T)$ . (31)
. , :
1 $T(t)$ Mid $(T(t))=c(t)$ . ,
$K(T(t))\subset T(t)$ (32)
$||M||_{u}<1$ , (33)
$k$ $x^{*}$ $T(t)\subset X$ . $X^{*}$ $D$ $Fx^{*}=0$
. , , , DF(x*) .
(33) K(T(t)) T(t) . , (33)
:
$K(T(t))-c(t)\subset T(t)-c(t)$ . $\square$ (34)
. M(T–c)
. :
$A$ $mxn$ , $B$ $nxp$ . Mid $B=0$ , :
$AB=|A|B=[-|A||B|, |A||B|]=[-1,1]|A||B|$ . (35)
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2. $c(t)\in C[-1,1;V]$ \Phi (t) $\in C^{1}$ $[-1,1;M]$ $M$ well-defined
. , c(t) \Phi (t)
$M$ wel-defined .
, $M$ . , $c(t)$
. [-1,1]
$[$-1, $1]=S_{1}\cup S_{2}\cup\cdots\cup S_{k}$ , ( $S_{i}\cap S_{j}=\phi$ if $i\neq j$ ). (38)









, $\chi_{j}(t)$ $S_{j}$ ,
$\chi_{j}(t)=\{\begin{array}{l}1t\in S_{j}0t\not\in S_{j}\end{array}$ (40)
3 1
, 1 . [2] Main Theorem




, k:X\rightarrow X T , k(T)\subset T .
, $K(T)\subset T$ . $M(T-c)$ $X$
. , $k:Xarrow X$ Fr\’echet $Dk(x)$ : $Xarrow X$ :
$Dk(x)y=L^{-1}(L-DF(x))y=L^{-1}(f_{x}(x,t)y-A(t)y,$ $l(y)-g’(x)y)$ . (43)
$x\in T$
$k(x)$ $=$ $k(c)+ \int_{0}^{1}Dk(sx+(1-s)c)(x-c)ds$
$\subset$ $k(c)+M(T-c)\subset K$ (44)
. , :
$\int_{0}^{1}Dk(sx+(1-s)c)(x-c)ds$
$\overline{co}\{Dk(sx+(1-s$ ) $c$) $(x-c$) $|0\leq S\leq 1\}$ . (45)
, –co . K(T)\subset T .
, , $x\in T$ ,
$Dk(x)\in M$ . (46)
(42) , :
$||Dk(x)||_{u}<1$ for all $x\in T$ . (47)
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k: x\rightarrow X T Banach . ,
$k$ x* $T(t)\subset X$ .
$k$ ,






$l(x^{*})$ $=$ $l[ \Phi(t)\int_{-1}^{t}\Phi^{-1}(s)(f(x^{*}(s), s)-A(s)x^{*}(s))ds]$
$-l[ \Phi(t)]G^{-1}l[\Phi(t)\int_{-1}^{t}\Phi^{-1}(s)(f(x^{*}(s), s)-A(s)x^{*}(s))ds]$
$+l[\Phi(t)]G^{-1}(l(x^{*})-g(x^{*}))$ (50)
$=$ $l(x^{*})-g(x^{*})$ . (51)
. (49) (51) $x^{*}$ (1) .




, x\tilde k . k T , $x^{*}=\tilde{x}$ .








$\frac{dy(t)}{dt}$ $=$ $A(t)y(t)+(f_{x}(x^{*}(t), t)-A(t))y(t)$ (57)
$l[y]$ $=$ $0$ . (58)
, Urabe
$y(t)=L^{-1}((f_{x}(x^{*}(t),t)-A(t))y,0)$ . (59)
, $M$ . .
$||y||_{c}<\kappa||y||_{c}$ (60)
$\kappa<1$ . $y=0$ . , $\Phi^{*}(t)$ $J$
$v=0$ . . , $X^{*}$ . Q.E. $D$ .
4
, $c(t)$ , $T(t)$ .
, $c(t)$ (1) $f(x, t),$ $g(x)$
:
1. $f_{x}(c(t), t)$ $\tilde{A}(t)$ .
2. \Phi (t) :
$\frac{dy}{dt}=\tilde{A}(t)y$ (61)
, $\Phi(-1)=I$ $C^{1}[-1,1;M]$ .
3. :
$A(t)= \frac{d\Phi(t)}{dt}$ (62)
4. $Dg(c)$ $l$ , :
$Lh=( \frac{dh}{dt}-A(t),l(h))$ . (63)




$L^{-1}F(c)$ $=$ $-(I- \Phi(t)Gl)\Phi(t)\int_{-1}^{t}(f(c(s), s)-A(s)c(s))ds$
$-\Phi(t)G(l(x)-g(x))+c(t)$ (64)
, $c$ 1
$L^{-1}F(c)=(I- \Phi(t)Gl)\Phi(t)\int_{-1}^{t}(\frac{dc(s)}{ds}-f(c(s), s)ds\Phi(t)Gg(x)$ . (65)
. S(t) L-lF(c) .
7. \mbox{\boldmath $\rho$} 1 .




8. $M=L^{-1}(f_{x}(T(t), t)-A(t))$ , :
$-L^{-1}F(c)+M(T-c)$ $\subset$ $T-c$
$||M||_{u}<1$ . (68)
, , (1) $T(t)$
.
, $c_{n}$ $narrow\infty$ $c_{n}arrow x^{*}$ .





$\max_{-1\leq t\leq 1}|S_{n}(t)-L_{n}^{-1}F(c_{n})(t)|arrow 0$ (70)
. , Ln cn L . ,
$M_{n}$ $T_{n}$ $S_{n}$ $M$ $T$ . Mid$(T_{n}-c_{n})=0$ . , $-L_{n}^{-1}F(c_{n})$
$+M_{n}(T_{n}-c_{n})\subset T_{n}-c_{n}$ ,
$|S_{n}(t)|+|M_{n}(T_{n}(t)-c_{n}(t))|<\rho u_{n}$ . (71)
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, $|S_{n}(t)|\leq u_{n}$ $||M_{n}||_{u_{n}}=|||M_{n}|u_{n}||_{u_{\mathfrak{n}}}$ . ,
$u_{n}+||M_{n}||_{u_{\mathfrak{n}}}u_{n}<\rho u_{n}$ , (72)
$||M_{n}||_{u_{\hslash}}<\rho-1$ . (73)
. , $\rho=2$ $\Vert M_{n}||_{u_{n}}<1$ .
, \mbox{\boldmath $\rho$} $=2$ . \mbox{\boldmath $\rho$} $>1$ .
, $||L_{n}-DF(x^{*})||arrow 0$ $narrow\infty$ . $||M_{n}||_{u}$. $<1$
$n$ . , $narrow\infty$ $||M_{n}|\simarrow 0$
. $n$ $||DF(x^{*})^{-1}||_{u_{\mathfrak{n}}}||L_{\mathfrak{n}}-DF(x^{*})||_{u_{n}}<1$
$||L_{n}^{-1}||_{u_{n}} \leq\frac{||DF(x^{*})^{-1}||_{u_{n}}}{1-||DF(x^{*})^{-1}||_{u_{n}}||L_{n}-DF(x^{*})||_{u_{\mathfrak{n}}}}\leq\gamma$ (74)





$arrow$ $0$ . (75)
,













. Urabe [2] . :
$\{\frac{dx_{1}}{\frac{l_{x^{t_{2}}}}{dt}}$ $==$ $x_{2}-x_{1}-(x_{1}-t)^{3}+t+0.1$ (80)
$g(x)=(\begin{array}{ll}1 00 0\end{array})(\begin{array}{l}x_{l}(-1)x_{2}(-1)\end{array})+(\begin{array}{ll}0 01 0\end{array})(\begin{array}{l}x_{1}(1)x_{2}(1)\end{array})-(\begin{array}{l}-0.91.1\end{array})$ . (81)
,
$c(t)=(t+O.1,1)$ , (82)
$A(t)=\sim(\begin{array}{ll}0 1-1 0\end{array})$ (83)
, $\Phi(t)$ Urabe Chebyshev [9] . [-1, 1] 10 ,
(39) K . , S [-l, l] R(S)
3 .
, $u=$ (0.00490, 0.00672)
$T(t)=c(t)+\{x\in X||x_{1}(t)|\leq 0.00490, |x_{2}(t)|\leq 0.00672\}$ (84)
. l K(T)-c T-c , $K(T)$
, $T$ .
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